HIF1A and EPAS1 mRNA and protein expression during in vitro culture of human primary term cytotrophoblasts and effect of oxygen tension on their expression.
During the first trimester of pregnancy, placenta formation probably occurs in a low-oxygen environment necessary to protect cytotrophoblasts from oxidative stress and to allow proper gene regulation. Transcription factors involved in gene regulation under low oxygen tension are the hypoxia-inducible factors, mainly HIF1A, EPAS1 and their dimerization partner HIF1B. Little is known about their expression during in vitro culture of cytotrophoblasts under chronic hypoxia. We assessed HIF1A and EPAS1 expression in a 4-day in vitro culture of primary term cytotrophoblasts under 21% O2 and 2.5% O2. Copy numbers and relative mRNA expression were assessed by real-time quantitative polymerase chain reaction. Protein levels were quantified by immunoblot and densitometric analysis. In undifferentiated cytotrophoblasts, EPAS1 transcripts were four times more abundant than HIF1A transcripts (2.14e7 and 5e6copies/μg total RNA, respectively). During cell culture, HIF1A mRNA expression increased after 24h and then decreased to stay stable. The expression was even lower when cells were grown under 2.5% O2. EPAS1 mRNA expression increased during cytotrophoblast differentiation. The expression was higher when cells were under 21% O2 than when they were under 2.5% O2. Interestingly, HIF1A, but not EPAS1, was detected in the nuclei of undifferentiated cytotrophoblasts, and in the nuclei of cytotrophoblasts that grew under 21% O2. During cytotrophoblast differentiation, no variation in HIF1A protein levels was detected. To the contrary, EPAS1 protein level increased during differentiation, and oxygen tension had no effect on EPAS1 protein level. In conclusion, HIF1A and EPAS1 expression was not inhibited by chronic hypoxia during in vitro cytotrophoblast differentiation.